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Fig. 1  Geological plan of double-sided toppling slope
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Fig.2  Geological section of double=sided toppling slope
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Fig.3 Sketch map of initial toppling Fig.4 Sketch map of toppling development
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Tab. 2 Parameters of rock mass
Natural density Cohesion Friction Bulk modulus Shear
/(kg/m®)  /(MPa) Angle /° /GPa Modulus/GPa
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Tab. 3 Parameters of joint
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Fig. 7 Displacement vector after 3 000 times of iteration
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Double-sided Toppling Formation Mechanism of Rock Mass on the
Left Abutment of a Hydropower Station Dam in Jinsha River

QIU Jun' REN Guangming' WU Longke' CHEN Chao' WEI Zhenxin® LU Bo’

(1 State Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University of Technology Chengdu Sichuan 610059 China;
2. Power China Xibei Engineering Corporation Ltd. Xi’ an 710065 China)

Abstract: Toppling deformation is a major failure form of stratified slope. In previous studies single-sided toppling
has been deeply studied but there is no research on double-sided toppling. Based on fully study on toppling deform—
ation characteristics of rock mass on the left abutment of a hydropower station dam in Jinsha River in west China

geology analysis and numerical simulation have been carried on formation mechanism of double-sided toppling dis—
closing that it” s mainly caused by the secondary state of stress when it leads rock to be bended or broken off by
means of dislocating slipping and fracturing. And the initial toppling position of dip slope is always at the toe and
then develop the way of “slip=toppling”; But the initial toppling position of anti-dip slope is controlled by initial
slope form stress lithology etc and its toppling development rate and depth is greater. Then numerical simula—
tion conducted to announce that the initial toppling position of the hydropower station slope begins at a third height
of the slope from the toe. After that the upper terrane can appear some characteristics of “slip-toppling” but the
lower terrane always appear the characteristics of “pressure to toppling”. However both the dip and the anti-dip

slope have the trend that the toppling deformation rate is diminishing from the middle to the both ends.

Key words: stratified slope; double-sided toppling; deformation and failure; formation mechanism



